The validity of self-report of fractures in postal inquiry among perimenopausal women was evaluated. Selfreports of fractures in the 1989 baseline postal inquiry data of the Kuopio Osteoporosis Risk Factor and Prevention Study (OSTPRE) were compared with information in patient records. The study population consisted of 373 women who reported fractures sustained during the last 10 years and 200 randomly selected women who did not report fractures from a population base of 2,007 women aged 47-56 years. Self-report as a screening test for fracture was evaluated in the total sample of 2,007 women by estimating the number of false negative reports in all the women who did not report a fracture with the information on these 200 women. Of the selfreports of fractures, 84% proved to be true fractures, 12% soft tissue injuries, and the rest either self-diagnoses or misnomers. Self-report of wrist fracture was more accurate (95%). The sensitivity of self-report to detect fracture was 78% for all fractures and 95% for wrist fracture, while the respective specificities were 96 and 99%. Self-report is a relatively accurate way to obtain information about past major fractures in perimenopausal women. However, it is rather insensitive in the detection of minor fractures, if the reporting period is several years. Am J Epidemiol 1999;150:511-16. diagnostic tests, routine; fractures; menopause; reproducibility of results; women
Postal inquiry is a feasible way to collect health information for epidemiologic research (1) . However, concern has been expressed about the validity of selfreported information (2, 3) . Earlier studies of the validity of self-reports have often investigated chronic illness, medication, or female reproductive history (4) (5) (6) (7) (8) (9) . Some of these studies also include a review of fractures; these studies indicate both accurate reporting (6) (7) (8) and underreporting of fractures (9) . The accuracy of self-reports of fractures has previously been studied in greater detail only by the Study of Osteoporotic Fractures, which found that elderly women reported 11 percent false positive fractures in mail questionnaires, whereas in phone interviews they remembered all the fractures they had sustained during the previous 4 months (10) . In a Swedish study on both sexes, there was considerable underreporting of all lifetime fractures (11) . In fact, there are few studies about the validity of self-reporting of fractures in middle-aged women.
We examined the validity of self-reports of fractures in postal inquiry in perimenopausal women by using the baseline data of the Kuopio Osteoporosis Risk Factor and Prevention Study (OSTPRE).
MATERIALS AND METHODS
The OSTPRE baseline postal inquiry was sent to all the 14,220 women aged 47-56 years and resident in Kuopio Province, eastern Finland, in 1989. The fracture question of the baseline inquiry included the site, year, and mechanism of past fractures. A total of 13,100 women (92 percent) responded to the inquiry (12) . The study groups for this study were formed as follows (figure 1). Bone densitometry was offered to 2,339 women selected randomly from the 11,055 respondents willing to undergo it. Densitometry was actually carried out on 2,025 women. The 2,007 women who also responded to the fracture question formed the population base of this study. The two study groups were selected from the population base: 1) the fracture group consisted of the 373 women who had reported at least one fracture sustained during 1980-1989, and 2) the control group (n = 200) was randomly selected from the 1,634 women who did not report any fractures. The validity of self-reports of fractures was examined by comparing responses to the fracture question on the inquiry with the patient's records among members of the fracture and control groups. First, the injury event related to the self-reported fracture was identified. Then, it was determined if the identified injury was a fracture or a soft tissue injury. Both groups had provided permission for the perusal of their medical records.
The public health care system in Finland covers the total population and is a relatively reliable and uniform source of medical information because physicians are obliged to record the reason of visit, main findings, and diagnosis for every patient. Medical records have an "X-ray sheet" that includes information about cause, nature, and findings of radiographic examinations. Health centers have records for every person, and hospitals have records for persons treated there.
The reported information about fractures was first checked in the medical records of the woman's own local municipal health center or district hospital. Every participant's medical record was also checked at Kuopio University Hospital. The medical records of the 200 control persons were similarly perused. If the reported fracture or the corresponding injury event could not be found in any of these places, the subjects of the fracture group (n = 61) were contacted by telephone for further information. During the phone interview, the participant was asked for the place of treatment, and confirmation of the fracture was attempted
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there. Consequently, 20 fractures were confirmed from local public sources, 10 fractures from local private sources, and seven fractures from nonlocal public sources. Twenty-four self-reports by 21 women remained unconfirmed (figure 1): nine of them could not be contacted, and two did not give information by phone. Two fractures treated abroad were not checked. Eleven cases remained unconfirmed even though the place of treatment was known (10 in private and one in public medical care).
The fracture was considered as confirmed only if radiologic proof was obtained. Fractures were classified by using common language terms of the skeleton.
The value of self-report as a screening test to detect past fractures was evaluated as follows (figure 1). 1) The statistical unit in the evaluation was selfreport/fracture. Thus, one woman could report/have sustained several fractures. 2) Fracture self-reports formed the test-positive units. 3) Self-reports in the rest of the total population base formed the test-negative units. 4) False positive reports were fracture reports that proved to be soft tissue injuries, self-diagnoses, or misnomers (reports that the subjects denied on the phone). 5) The number of false negative reports in all the "testnegatives" was estimated on the basis of the false negative report prevalence in the control group (table 2). 6) To obtain balance between self-reports and false negative fractures, we created 41 dummy negative reports for multiple false negative fractures that lacked a negative counterpart 7) The numbers of false positive and false negative reports among the 24 unconfirmed reports were estimated on the basis of the false positive and false negative proportions in the confirmed fracture reports. 8) Because of a small number of false negative reports in the control group (including no wrist fracture), false negative wrist fractures in the 1,634 negative reports were estimated on the basis of the proportion of wrist fracture in all the false negative fractures. 9) The positive predictive value of fracture self-report was the proportion of confirmed fractures in fracture reports.
Statistical analyses were performed with the Statistical Package for Social Sciences (SPSS) program (SPSS, Inc., Chicago, Illinois). The difference in positive predictive value of self-reports between fracture types was tested using the chi-square test, and the difference between the reported and true time of occurrence, as well as mean ages, was tested with the t test. The 95 percent confidence interval for the mean year difference between the reported and the true fracture was computed with confidence interval analysis.
RESULTS
A total of 373 (19 percent) women from the population base reported at least one fracture sustained during 1980-1989. Thirty-nine women reported two fractures, five women reported three fractures, and one woman reported four fractures. Thus, a total number of 425 fractures was reported (figure 1). Twenty-four of them remained entirely unconfirmed (the medical report was not available). Ten participants had not consulted a doctor, and nine denied the fracture on the phone. On the whole, 335 (79 percent) of the 425 self-reported fractures were confirmed to be true fractures (84 percent of the confirmed injury events), while 47 (12 percent) of the self-reports proved to be soft tissue injuries. The majority of the fractures were sustained in falls (68 percent) and 5 percent in car crashes.
The positive predictive values for wrist fracture and non-wrist fracture were 95 percent and 80 percent, respectively (p = 0.00034) (table 1). There were 19 self-reports where the fracture site was not specified in detail or the site was missing (four cases). The confirmed injury was always situated in the reported body region, and also the more specific bone site was virtually always correctly reported.
The trauma year was correctly reported in 73 percent of the cases. The mean difference in years between the reported and true (reported-true) fracture year was 0.27 years (95 percent confidence interval: 0.11,0.43).
The mean age was 51.4 years for the fracture group and 51.2 years for the control group. The mean age of the participants who correctly reported the fractures was lower (51.3 years) than that of the participants whose report was incorrect (52.3 years) (p = 0.02). There was a weak tendency for the accuracy to improve with additional years of education (p = 0.23). Older fractures sustained in 1980-1984 were reported as accurately as more recent fractures sustained in 1985-1989. Thirty-one nonreported false negative fractures in 27 participants (7.2 percent) of the fracture group and eight in seven participants (3.5 percent) of the control group were found in the perusal of medical records (table 2) .
The value of self-reports in postal inquiry as a screening test is evaluated in table 3. The estimations were carried out as follows. 
DISCUSSION
Our study showed that middle-aged women can recall fractures sustained during the last 10 years if asked in a postal inquiry. The positive predictive value of self-report was 84 percent, sensitivity 78 percent, and specificity 96 percent. The positive predictive value depended on the site and severity of the fracture. It was encouraging that wrist fracture, the most common major fracture in this age group, was so accurately (95 percent) reported.
As in earlier reports (10), the accuracy for minor fractures such as finger, toe, rib, or coccyx fractures was low, and the radiologic proof was not always found, even though the self-report would have been correct. Not all of these cases (ribs, coccyx) undergo radiography, but the diagnosis is based on clinical examination only. The positive predictive value for knee fractures was low as a result of meniscoid traumas that were often incorrectly reported as fractures.
The validity of our validation method may not have been perfect. For example, it has been reported that Finnish general practitioners underestimate the true occurrence of fractures by 10 percent when reviewing radiographs (13). However, part of these false negative fractures will be diagnosed properly afterward. Nearly half of our validations were based on general practitioners' records.
Our data about overreporting are similar to those found by investigators from the Study of Osteoporotic Fractures for elderly women (10) . The short reporting period of 4 months (compared with 10 years in our study) and interview method may have increased the positive predictive value in that study. In The Nurses' Health Study (7) , no false positives were found in selfreports of hip and wrist fractures, and no other fractures were assessed. The reasons for the 100 percent positive predictive value may include the small sample size, the nursing background, younger age (30-55 years), and the severity of the fractures assessed. We could not investigate hip fractures because of their low incidence in this age group. In a Swedish study (11) on both sexes (age not specified), recall of all lifetime fracture episodes was low, 78 percent for rural and 60 percent for urban subjects.
Earlier studies (14) indicate that there is some tendency to remember past events as if they had occurred closer to the present time than actually was the case ("telescoping effect"). In our study, this phenomenon was also seen.
We asked about those fractures sustained during the last 10 years. The positive predictive value, especially for minor fractures, might have been better if the inquiry had been restricted to fractures sustained in the more recent past. The strength of our study includes its population-based nature and concern about multiple fracture incidents. Weaknesses were that a small part of self-reports remained unconfirmed and that false negative numbers for the total population sample were estimated by extrapolating them from rather small control group numbers. The inclusion of dummy negative reports in the screening test evaluation did not affect validity indicators. The unconfirmed fractures were often minor fractures treated by private doctors. The positive predictive value and sensitivity for these cases may have been somewhat lower than those for confirmed fractures. With these reservations, our results can be generalized to middle-aged Finnish women.
We conclude that the validity of self-reports of past fractures in a postal inquiry to perimenopausal women is not perfect: both overreporting and underreporting occur. However, the self-report of major fractures such as wrist fracture is relatively accurate. On the other hand, minor fractures rather often remain unreported, if the reporting period is several years.
